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The trachea is a fibromuscular tube m long. .

It is kept patent by the presence o (rings) of hyaline cartilage embedded

in its wall,

It Ii “i iuite iilliiilcal but is flattened posteriorly, So that in (fEHSVEISESSEHINR:

Length - is about (@EI@CM.

Beginning

It A f-(
Termination

In the thoiiil liﬁ trachea ends at the level o-by dividing into the -
The (EEBHESIBIRGE: ion gh 'S T/ T
During deep@ifiSBif&fion, the bifurcation of the trachea may descend tog. Jf ¥
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Cervical part of the trachea:

| Anteriorly:
~—» Thyroid isthmus covers@. 3 & 4 tracheal ring-. §¢ 'y —
* Sternohyoid & sternothyroid muscles

| On either side:

- G e - CShe i €5
+ Brachipcephalic artery on the right side. { 5

| Posteriorly: ol
- ESophsgusy —
| : "o
B e '_=
Nard ‘
Thoracic part of the trachea: = DR Y= "l
T Iy

| Anteriorly:
+ Deep part of cardiac plexus and lymph nodes on the tracheal bifurcation.
L~ @IBHIBEEGHS and beginning of brachiocephalic and left common carotid arteries.
L— nferior thyroid nd left brachiocephalic veins, «—
L GEmNanSORtRYRUS.
Origin of sternohyoid and sternothyroid muscles.
Manubrium sterni.

V
| On the right side:

Luf-
y= Arch of azygos.
.~ Right pleura and lung.

| On thegiPt side: C

| Posteriorly:

'._-A/-"—_\_——-—\
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Supply of trachea

Arterial

Venous drainage

\

Lymphatic drainage:

Nerve supply:

| Parasympathetic

l

| sympathetic

The bronchi

.+ The right and left principal bronchi start at the tracheal bifurcation opposite theSiENBOEED
e —

of T4 vertebra,
= Each bronchus passes obliquely lying in the middle mediastinum to enter the hilum of the
corresponding lung and divides into lobar bronchi which give rise to segmental bronchi.

Right bronchus Left bronchus
Length cm D
g Short (235 cm) o CE—
o
Diameter Facye 8+4 Narrow
¥ S
w8 *
Course 4" obliqueor horizontal
>

Division into
lobar Bronchi
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Joints of the Thoracic wall

Joints of the Thoracic wail _
—

The manubriosternal joint

Ty Ts
+ o GHEISGIRGHRIBIN betvecn the GERUBAGM ond the@BAPof the sternum. < 29 LL

A small amount of angular movement is possible during respiration.

The xiphisternal joint

he sternum TalTe
» a -between the.i process and the. of the ste : i

T e
*  The xiphoid process usually fuses with the body of the sternum during middle age




Costovertebral joints:
soins of (RRNENGIRRTING)

| The GESRBHERERHB from the@hl to the@ribs

* Articulates by means of a with the costal facet of the *
. and that of the (e.g. the head of the 6th rib articulates with the
Superior part of the body of T6 the inferior part of T5 and the intervertebral disc between

these vertebrae),
an.1 ribs

| The@rib and the
with their— 2410k pﬁ(g .

» Havega
* Thereisa strong intra-articular ligament that connects the head to the intervertebral
disc.

Only slight gliding movements occur at the demifacets, pivoting around the intra-
articular ligament of the joints of the heads of ribs.

Covoranivese o EARSEASSRRRHED)

+ The es by means of a -nt with the —f
i

Supporting ligaments:

th
= This joint is absent on th

| Costotransverse ligament

» passing from the neck of the rib to the transverse process

| Lateral costotransverse ligament

- passing from the tubercle of the rib to the tip of the transverse process

« isabroad band that joins the crest of the neck of the rib to the transverse process superior
toit

o | i




Occurs around a transverse axis that traverses the head and neck of the

* this results in elevation and sion movements of the sternal ends of the ribs and the
sternum causing th movement.

Superior and anlerior
movement of sltemum

Gliding movement

»  Ofthe joints of the 7th -10th ribs result in elevation and depression of the lateral-most
portions of these rib In the transverse plane causing the bucket-handle movement

3

Bucket _
handle .
movement

jElwailon of lateral
shaftofrib
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+ These joints are GEFIBGINOUSIGIAG. /4

* No movement normally occurs at these joints.

Sternocostal joints

+ articulate with the- — that -_
| The 2nd to the 7th costal
- cartilages articulate with the _Um by—

| interchondral joints

| The @i , . 6HRHGH) andidih costaiEaHiEgEs
« articulate with one another along their borders by small Q
| The cartilages ofthe 1 th and 2th ribs

Transverse Tubercle
costal of b
facet

¥

Suparion Miiculy procoss Supailor conlal lncel

: Vertebral WANSVAISS MOCAsS ;
Demifacet end

Head
Neck  Tubercle RV

Al[-CfJiG-l = a,

facets

Costal caurtliage

Costal groove

(b) Posterior view
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The intercostal muscles

Connect adjacent ribs and are arranged into 3 layers from out inward:

|

= fromthe to the riorly where it is
replaced by an , the (e

| Attachments:

«  Each muscle passes from the |iNSHBOIGERBRBRe rib to the u~f the rib below.

| Direction of fibers:

. downwards & forwards,(ss one puting his hand in his pooket)
b >
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gtmosul muscles: i

Forms the intermediate layer:

| Extent:

. infront to the afiIGIGRINEIFIBIEENnd where each is replaced by internal

| Attachments:

Each muiﬁ descends from the fGBRGIRSIBOSENGIEBY © of one rib to the ‘f

th

| Direction of fibers:

+ (EOWRWARISIBECKWARES Le. at right ang|

o

3. Innermost intercostal muscles:

eepest layer:

Itis id le wh

i lo::onsl er muscle w |cr.y
3ak | 3w )

| Extent: | /:”ﬂ_.

- occupy the mlddle.uf the intercostal spaces.

| Attachments: X

« Each muscle is attached to (from the
t b to t

| Direction of fibers:

+ Asinternal intercostal; actually it is considered to be a part of th
is split off by the intercostal nerves and vessels.

| which
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External intercostal muscle Intercostal nerve

Intercoslal artery
Intercostal velg

X

Internal intercostal muscle

Innermost intercostal muscle External intercostal membrane

Collateral branches External intercostal muscle

Subcostal Muscles (Subcostales):

These muscles GBSSIZSENIBS between their attachments.

| Extent:

« They are well developed only in the —ax lying near the

angles of the ribs.

| Attachments:
« like those of the iEETBINAtEICOStaMUSEIS:.

| Direction of fibers:

- As internal intercostal; actually it is considered to be a part of th-which

is split off by the intercostal nerves and vessels.

. THESUBESSTEIes, lik— is related internally othoracic
\ fascia) and-nd externally to the and vessels.

(i =
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B s ernocosaia

This muscle connects the ribs to the sternum.

| Extent:

*  The muscle is present on the internal surface of the a— in line
with the innermost intercostal.

| Attachments:

* itarses f to be inserted by
“ into the “ of the es from tot ;

| Direction of fibers:

* upwards and laterally.

which
ot ¥

Nerve supply of muscles of The Thorax:

+ All the above mentioned muscles are supplied by the adjacen_

Action of muscles of The Thorax:

+  are most .-1 (elevators of the ribs).

| The internal and innermost intercostal muscles

are most .n.l (depressors of the ribs).

| Subcostales muscle:

»  probably dEpIESSESRhe ribs.

| Transversus thoracis:

- CEWSHOWRIHEIEESTBIEARIIEgS < to which it is attached.
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A in prodiigigimevement of the ribs appears to be related
mainly to :

diaphragm is th- muscle of ifi§piration

Intercostal Nerves

* There are 2BAIFSBtHGHEEI: spinal nerves.
* The @SAtFEIREMIOS these nerves form the (ESIGOSIAINGIVES (the upper eleven) and the

subcostal nerve (the 12th).

| The intercostal nerves are classified as:
: s which have a similar course“
- s which have different courses ({flji2 andf® - ..

1. Typical intercostal nerves (T3-T6):

Course

« Each nerve emerges from the corresponding i andruns i
passing d the

Branches of 3 typical intercostal nerve

| 1. Rami communicantes:

= theintercostal nerve gives a s (-ic) to sympathetic trunk
& receives a grey ramus communicans from the sympathetic trunk.

% —joins the nerve medial at the point at which the white ramus leaves it.




+  to the intercostal muscles and transversus thoracis.

| 3. A collateral branch:

« runs along the upper border of the rib below.

+ go to the parietal pleura.

+ pierces the intercostal muscles and digitations of serratus anterior and emerges on the
lateral side of the trunk dividing into an anterior and a posterior branch to supply the skin,

+ the terminal branch that appears near the sternum and divides into medial and lateral
branches which supply the overlying skin.
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2. Atypical intercostal nerves:

1

It divides into a large branch that ascends across th—
Smaller 1st intercostal nerve runs in the 1st intercostal space and ends as the 1st
anterior rax.
7 second inarcostatnerve 13
teral cutaneous branch is known as iMhich runs in the
communicating with the medial cutan@ous nerve of the arm and supplies the skin

e floor of axilla and upper part of the medial side of the arm.

3. Lower 5 intercostal nerves (T1-T11):

+ They pass betwe costal slip-to th‘ to
sup :

= They also supply t rietal peritoneum.

= The ventral ramus '-nerve also supplies th- and the .‘m

Posterior rmus of spinal neive Poatntior intercoatal artary and vein

irdorcoalal vosnely
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Arteries of the Thoracic Wall

i. The intercostal arteries:

= The intercostal arteries course through the thoracic wall between the ribs.

* With the exception of the 10th and 11th intercostal spaces, each intercostal space is
supplied by:

| A targe posterior intercostal artery and its collateral branch . G)Ekg
| A smallpair of aterior Intercostal arteries. ® =

1. The anterior intercostal arteries:

They ar.‘ for the upper 9 intercostal spaces.

» Inthe upp.ntercostal spaces, they are branches from th-
| Ir.. anc.ntercostal spaces

» they are branches from the
the internal thoracic artery .

| The. an intercostal spaces
« haw arteries because they are incomplete anteriorly.
= In each space the - arteries start from the of the
space, ru ; by
ery and it the same space.

- They supply the iffSf6a8taIMUSEles and send branches to the overlying SBEESHRI
w‘, and skin.

2. The posterior intercostal arteries:
| Origin:

= In the‘nd paces, they are branches fro rtery whichisa
branch of the (from the :
. In th't paces, they are branches from the —

which is one of the terminal branches of

F.
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| Course:

Each artery lies at first between the pleura and internal interco§tal membfane as ftaar[ :::;, theI
costal angle, then passes between the internal intercostal and innermost intercos uscles

~
(at the neurovascular plane).

g _ %
. 0~ A W
In the costal groove it runs below its vein and above the intercostal nerve (VA) “e-4

* Atthe angle of the rib, it gives a collateral branch which runs along the upper border of the
rib below.

At the costo-chondraf junction, the posterior intercostal artery and its coffateraf branch

end by anastomosing with the anterior intercostal branches from the internal thoracic or
musculophrenic artery.

«  The 108i@HEHD posterior intercostal arteries terminatein the m uscles of the 45dominal
wall due to the absence of 10th and 11th anterior intercostal arteries.

< P
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Origin:

¢ Froifthe —-tery in the root of the neck.

Course:

+ 1t descends vertcally behind the upper 6 costal cartiages o1 om frof the ateral border of

Termination:

¢ Inthe GHNHGRGGSIBISARRS, i divices o GUSCHIBBHIENER) o <(EHOEBGASHEBHEE:

Branches:

| 1—
. der ch accompanying the-e to the C. supplying twigs to
‘nd diaphragm.
2

branches.

jis q
*+ two arteries for the uppe tercostal spaces.

| 4. Perforating branches:

= accompany the anterior cutaneous nerves

The perforating branches of the’ 9 c.lntercostal spaces supply the‘
dn female and enlarge durin on.
| 5-Musculophrenic artery:
one of the 2 terminal branches.

- It passes in ferolaterally behind thef@jth tdf@h costal cartilages.

. ttraversesthe disphragm fo supply it and the abdomin o muscles.
. It gives @IBMEERADr intercostal arteries for each .1,.anc. intercostal spaces.

| 6. Superior epigastric artery;

i branch of the internal thoracic a.

- It descends between th & of the. to enter the‘

- It supplies the rectus abdominis and anastomoses with the inferior epigastric artery.
K' It also supplies the abdominal skin and the diaphragm.

o
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i. intercostal veins:

1. Anterior intercostal veins:

= Each of the upper 9 intercostal spaces is drained by 2 anterior intercostal veins.

* aredrained into the tery which unite to form

the internal thoracic

is anterior intercostal veins of the Pes drain directly into th-

which drains into the brachiocephalic vein.

2. Posterior intercostal veins:

» Theyare ; each runs posteriorly in th e ¢BStaligroove above its artery (.-

» They have different arrangement and mode of drainage on both sides.

a- On the right side:

| Th
ends in the

| Th.an ight posterior intercostal veins

« unite to form—. which ends in the (R

| The posterior intercostal veins from th-e
. e o reg D

b- On the left side:

| The f8El8ft posterior Intercostal vein

R —Y
- P




The 2hid and 3rd left posterior intercostal veins

*  unite to form left Superi tal hich ends In the

| The posterior intercostal veins from 4th to 8th space

* ends separately in the

7 - vhich descends then turns
to the right crossing the body of the

oint the vena azygos.

| The posterior Intercostal veins from
» ends separately in th hich arises from the back

of the left renal vein, pi left crus of diaphragm to enter the thorax then crosses the
body of the join the azygos vein.

ii. Internal thoracic vein:
« The tes ofthe s tric an
to form the

artery.

«  On each side, the s of the ir_artery unite at the 9
ﬂrm asi which ends in the corresponding

renic arteries unite at the
tes of the i

ic
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* The diaphragm is a musculofibrous sheet that separates the thoracic cavity from the
abdominal cavity.

Its convex upper surface facing the thoracic cavity and its concave inferior (lower)
surface is directed towards the abdominal cavrty.

The central part of the diaphragm is depressed Inferiorly than the lateral parts which are
called cupolae

Origin

* The muscle fibres of the diaphragm arise from the oblique circumference of the
thoracic outlet.

* Although it is a continuous sheet, the dia phragm can be considered to be formed of
three parts; sternal, costal and lumbar (vertebral).

+  arises by2fleshy'slips from the backoftfie’ xiphoid process.

| The costal part: 8 s

= arises from the internal surfaces of the lower (6 costal cartilages and their adjoining ribs,
| The lumbar (vertebral) part:

- arises from lumbar vertebrae by 2 crura (right crus and left crus) and by 2 aponeurotic
arches, the medial and lateral arcuate ligaments on each side.

The %aare thick fleshy bundles that taper inferiorly:

- isiBioader and l6nger than the left. It arises from the anterolateral surfaces of the bodies
of the upper

Dar vertebrae and intervertebral discs.
| The left crus:

- arises from the anterolateral surfaces of the upper 2 lumbar vertebrae and intervertebral
disc. '

us where it passes through the

diaphragm.




| The medial arcuate ligament:
is a tendinous arch in the fascia that covers the upper part om.

» Medially, It is continuous with the lateral margin of the corresponding crus
the side of the body of L1or L2 vertebra

+ Laterally, it is attached ro the front

| The lateral arcuate ligament:

a thickened band of fascia that arches across Upper part of quadratus lumbort
» Medially attached to the front of the transverse proce il
+ Laterally attached to lower margin of the 12th rib

= The fibers of origin of diaphragm converge to be inserted into a sreong aponeurotic
tendon called the central tendon.

« Itis semi lunar in shape and divided by slight indentations into 3 leaflets: 1 middle &

2 lateral.
Relations of The diaphragm % e A\_L

| Superiorly the diaphragm is related to:
2‘ . The right cupola is related to the right pleura and base of the right lung.
« The left cupola is related to the left pleura and base of the left lung.
. The median part of the central tendon Is related to the pericardium and the heart.

£ | Inferiorly the diaphragm is related to:

7§ The right cupola is related to the right lobe of the liver, right kidney and right supra renal
gland.

¢ =« The left cupola is related to the left lobe of the liver, fundus of the stomach, left kidney, left
suprarenal gland and spleen.

s R -




I Major openings in The diaphragm

It is at the level of the lower border of the@vertebra. nearly in t|
posterior to the median arcuate ligament. the structures passing through are:

- 1{Aorta(descending).
- 2{Thoracic duct.

's vein.
| b-ﬂ' opening:

hedian plane, within the
actlon on the lower end of the




| c- Vena caval opening:

It is at the level of th‘enebra m It lies within the
@entraltendon. The structures passing through are:

g steht and its lumen is not affected byigon

Minor Foramina of The diaphragm and structures passing through

a- Between slips of origin:

1. superiorepigastricartery: Y\

+  passes between the gtéffial and th“origins to reach the rectus sheath,

| 2. Musculo phrenic artery:

. pierces the diaphragm near the 9th'costal car

each passes between 2 shp

b- Behind l—gament:

ilage

in reach the anterior abdominal wall,

c- -cuate ligament:
1. _ continues from thoracic cavity to abdomina | cavity.
- 2.Psoas major muscle.
d- -s in the crura:

. I-—1 -of diaphragm to enter the thoracic cavity.

. Theleiphrenicnervepassesthrough tigMUSEUIaFpartofthediaphtaom anterolateral

to the left part of the central tendon.




Nerve supply of The dlaphragm

Motor suppiy

v ¥ phragm to supply it from—

| sensory supply:

d lower intercostal nerves.

s 4“..“ . o

‘nic arteries.
mnic arteries,
R@ficardiacophrenic arteries.

Twigs from lower 3 posterior intercostal arteries.
Twigs from descending thoracic aorta.
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Movements of Respiration:
consists of s; n and-n -h -d
of the occur respectively.

1. Insplration:

| AIEIREEIET n: 2 XHEISMENEES of the thoracic cavity will increase
- is increased by contraction of iqs which raise the sternal ends of the
downward-sloping ribs. Also the sternum will be pushed upward and forward increasing
this diameter (pumphandle movement).
- Isincreased by contraction of the “ which elevate the middle of the
shaft of the 7th and false ribs which lie in a lower level than their anterior and posterior

ends (bucket-handles movement).

There is a maximum increase in the capacity of the thoracic cavity. Every muscle that
can raise the ribs is brought into action e.g.:

cts directly through the manubrium stemi and indirectly through
the clavicle.

The scapulae are fixed bi the trapezius, levator scapulae and rhomboid muscles which

enable the and pectoralis minor to pull up the ribs.

QUMD < the QY s that the diaphragm can exert a more powerful
(0]

wnward push on the abdominal viscera.
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2. Expiration:

Quiet expiration is passive & achieved by:

Forced expiration:

* Itis an active process during which 1hm nd
MContract strongly pushing the diaphragm upwards and drawing the lower

nwards and inwards,

Superior and anterior
4 movement of stemum

Bucket
handle
movement

Elevation of lateral
shatt of rib




